Objective: To investigate predictors of hepatic steatosis in HBeAg-negative chronic hepatitis B (CHB) patients and their diagnostic values in hepatic inflammation and fibrosis. Methods: A total of 106 HBeAg-negative CHB patients with clinically and pathologically proven steatosis and 98 patients without steatosis were recruited into this study. The levels of fasting blood glucose (FBG), fasting insulin (FINS), triglyceride (TG), cholesterol (CHOL), alanine aminotransferase (ALT), aspartate aminotransferase (AST), albumin (Alb), globulin (Glb), HBV DNA, body mass index (BMI), homeostatic model assessment of insulin resistance (HOMA-IR) and pathological changes of the liver in inflammation, fibrosis and fatty deposition were examined in all patients. Results: The levels of BMI, HOMA-IR, FBG, insulin, TG, and CHOL were significantly higher in patients with steatosis than those without steatosis (all P<0.05). But ALT, AST and HBV DNA levels were significantly lower in patients with steatosis (all P<0.05). Logistic regression analysis showed that only FINS was a significant predictor for hepatic steatosis (P<0.05); FINS and Glb were significant predictors for hepatic inflammation (all P<0.05); BMI and TC were significant predictors for hepatic fibrosis (all P<0.05). Conclusions: Hepatic steatosis, a common disease in HBeAg-negative CHB patients, was positively associated with BMI, FBG, FINS, TG, TC, GGT, ALP and HOMA-IR. In these patients, the prevalence of hepatic inflammation and fibrosis was also increased.
Introduction
The prevalence of HBeAg-negative chronic hepatitis B (CHB) tends to increase in recent years (1) . With the improvement of living standard and nutrition status, hepatic steatosis frequently occurs in CHB patients. It has been shown that the incidence of hepatic steatosis in CHB patients was about 32% (2) . The distribution of hepatic triglyceride content (HTGC) in 2, 287 subjects from a multiethnic, population-based sample (32.1% white, 48.3% black, and 17.5% Hispanic) was previously examined and compared using proton magnetic resonance spectroscopy. Almost one third of the population had hepatic steatosis, and most subjects with hepatic steatosis had normal levels of serum alanine aminotransferase (ALT). The higher prevalence of hepatic steatosis in Hispanics was mainly due to the higher prevalence of obesity and insulin resistance in this ethnic group (3) . But, that how does hepatic steatosis influence CHB still remains unclear (4) , particularly in HBeAg-negative CHB patients. In contrast, a large body of evidence showed the incidence of hepatic steatosis in chronic hepatitis C (CHC) patients ranged from 31% to 72%. Moreover, it has been suggested that hepatic steatosis in CHC has correlations with obesity, disorder of fat metabolism, insulin resistance and HCV genotypes (5) . This study analyzed and compared the clinical and histological features of HBeAg-negative CHB patients with or without hepatic steatosis, so as to evaluate the predictors of clinical and pathological characteristics in these patients with steatosis and their diagnostic values in hepatic fibrosis. 
Patients and methods

Patients
Serum markers of HBV
HBV markers, including HBsAg, anti-HBs, anti-HBc, HBeAg and anti-HBe were measured by enzyme-linked immunosorbent assay (Livzon Group Reagent Factory, Guangdong, China).
HBV DNA
The HBV DNA level was determined by quantitative polymerase chain reaction (qPCR) (AcuGen HBV quantitative test; Biotronic Corp., Lowell, Mass.) with the fluorescent HBV DNA probes provided by the same company. Asymmetric primer 1 was 5′-TGTCTCGTGTTACAGGCGGGGT-3', asymmetric primer 2 was 5′-GAGGCATAGCAGCAGGA GAAGAG-3', and fluorescent primer was 5′-TCGCTGGAAGTGTCTGCGGCGT-3'.
Serum assays
Fasting blood was collected with a un-anticoagulated vacuum blood collection tube. Serum was separated by centrifugation at 4°C and stored in a sterile tube at -40°C within 4 h. The levels of fasting blood glucose (FBG), insulin, triglyceride (TG), cholesterol (CHOL), ALT, aspartate aminotransferase (AST), γ-glutamyltransferase (GGT), alkaline phosphatases (ALP), albumin (Alb) and globulin (Glb) were determined.
Homeostatic model assessment of insulin resistance (HOMA-IR)
HOMA-IR was calculated by means of the homeostasis model assessment (HOMA-R) previously described, where HOMA-R=insulin/(22.5 e -ln glucose ) (7).
Histological evaluation
All 204 specimens from liver biopsy were 1.0~2.5 cm in length. Liver biopsy was performed to obtain the specimens under the guidance of ultrasound within 1 week after admission, using a needle with an internal diameter of 1.4 mm (Quick-Cut; Hakko. Company, Japan). Each specimen was longer than 1 cm and had more than 6 portal areas. Specimens were fixed in buffered formalin, embedded in paraffin, and stained with hematoxylin-eosin-safran and Masson's trichrome. Hepatic steatosis, stage of fibrosis and grade of disease activity were determined according to the Guidelines for the assessment and management of non-alcoholic fatty liver disease in the Asia-Pacific region (8) . Microvesicular steatosis was also graded as: F0 (<5% hepatocytes with microvesicular steatosis), F1 (5~30% hepatocytes involved), F2 (31~50% hepatocytes involved), F3 (51~75% involved) and F4 (>75% hepatocytes involved). Fibrosis stage was defined as S0 (no fibrosis), S1 (mild fibrosis), S2 (moderate fibrosis), S3 (severe fibrosis), and S4 (cirrhosis), and grade of disease activity was defined as G0 (no activity), G1 (mild activity), G2 (moderate activity), and G3 (severe activity). All the sections were blindly and independently assessed by 3 pathologists and the results were processed by the Kappa concordance test. The inter-and intra-observer agreements were excellent.
Statistical analysis
Data were analyzed with the SPSS 12.0 statistical package (SPSS Inc., Chicago, IL, USA). Baseline characteristics and anthropometric indices were expressed as means ± standard deviation (SD) or percentage frequency, if necessary. The baseline characteristic and anthropometric indices were compared between HBeAg-negative CHB patients with steatosis and those without steatosis by independent t test for continuous variables and Chi-square test for categorical variables. A binary logistic regression model was used to determine predictors and their odds ratios for hepatic steastosis among HBeAg-negative CHB patients. To screen the predictors for both hepatic inflammation and fibrosis stages, multivariate logistic regression models with adjustment for age and gender were employed. For all comparisons, two-tailed P values of less than 0.05 were considered statistically significant.
Results
A total of 106 patients were diagnosed as hepatic steatosis (83 men and 23 women, mean age: 41.08±10.23 years), and 98 patients excluded from hepatic steatosis (79 men and 19 women, mean age 39.4±9.81 years) served as controls. There was no significant difference in age or gender between both groups (P>0.05). Clinical characteristics and some anthropometric indices of HBeAg-negative CHB patients with or without steatosis are listed in Table 1 . HBeAg-negative CHB patients with steatosis had significantly higher levels of BMI, FBG, FINS, TG, TC, GGT, ALP, Glb and HOMA-IR (all P<0.05) than did those without steatosis. However, the HBV DNA, AST, ALT and Alb levels were significantly lower in patients with steatosis (all P <0.05).
Histological features of HBeAg-negative CHB patients with or without steatosis were summarized in Table 2 . 
Discussion
HBeAg-negative and HBeAg-positive hepatitis are two different types of chronic hepatitis B with distinct clinical features (9) . The prevalence of HBeAg-negative hepatitis as well as non-alcoholic fatty liver disease (NAFLD) has been increasing in the past decades (4, 10) . Increasing studies on chronic hepatitis C with hepatic steatosis have been conducted, but little is known about CHB with steatosis. Hepatic steatosis may have different influences on the liver affected by other diseases. Therefore, it cannot always be considered as a "benign" condition and simply ignored. On the contrary, it has to be recognized as a "co-factor" capable of affecting the gravity and progression and also therapeutic perspectives of liver diseases.
We compared the clinical and histological characteristics between HBeAg-negative CHB patients with and without steatosis, and the results demonstrated significant increases in BMI, FBG, FINS, TG, TC, GGT, ALP, Glb and HOMA-IR in patients with steatosis, implying that obesity, diabetes and hyperlipemia appeared to be the risk factors in patients with steatosis, and insulin resistance might play an important role (12) . HBeAg-negative CHB is characterized by low spontaneous remission, frequent ALT flare, easy progression to cirrhosis, low HBV DNA titer and curative difficulty, and thus hepatic steatosis will definitely increase the difficulty of therapy in HBeAg-negative HB patients (13) .
In comparison to HBeAg-negative CHB with hepatic steatosis, the ALT, AST and HBV-DNA levels were higher in patients without steatosis, indicating that the ALT and AST flares may be associated with HBV DNA titer in our study, while in patients with hepatic steatosis, these parameters are more likely related to hepatic steatosis. Thus, for the treatment of HBeAg-negative CHB with hepatic steatosis, in addition to antivirus therapy and liver protection therapy, insulin resistance reduction, lipid modulation, diet restriction and exercise for prevention and control of risk factors are also important. Some HBeAg-negative CHB patients with hepatic steatosis may even progress into fibrosis and cirrhosis (14) . In HBeAg-negative CHB patients with hepatic steatosis, the activity of hepatic inflammation may be associated with NAFLD in the presence of slightly high ALT level and low HBV DNA level. Clinically, it is very difficult to conclude whether hepatitis is from steatosis and/or HBV infection through detecting ALT, HBeAg and HBV DNA levels (15) . Under such condition, in addition to detection of the ALT, HBeAg and HBV DNA levels, BMI, FBG, FINS, TG, TC, GGT, ALP, Glb and HOMA-IR are also critical for diagnosis. If these parameters are abnormal, liver biopsy is strongly recommended in order to assess histology and prognosis. Our study demonstrated the significance of liver biopsy in determining the causes of high ALT levels. The most important limitation of this study is the lack of long-term follow-up and evaluation of response to antiviral therapy in HBeAg-negative CHB patients with steatosis.
